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Description 

TECHNICAL FIELD 

[0001] The present invention relates to transmissions 5 
for use in vehicles, such as work vehicles, having an HST 
(hydrostatic transmission). 

BACKGROUND ART 

[0002] Shortening the longitudinal length of the vehicle 
is demanded commonly of various work vehicles in order 
to diminish the turning radius, improve the ease of driving 
and achieve cost reductions. The same demand is made 
on vehicles wherein the power of an engine or like drive 
source is transmitted to the drive axle via an HST, espe- 
cially on work vehicles which are equipped with a work 
device externally of the vehicle body. 
[0003] However, the conventional vehicles having the 
HST still remain to be improved in fully meeting this de- 
mand. The problems encountered with conventional 
work vehicles having the HST will be described with ref- 
erence to a mower tractor of the front mount type. 
[0004] With reference to FIG. 1 2 showing the conven- 
tional work vehicle, power transmission between an HST 

1 00 and an engine 1 01 arranged from the front rearward 
longitudinally of the body of the vehicle is effected through 
a pump shaft 1 00a projecting rearward from the HST 1 00 
and an engine drive shaft 101a projecting forward from 
the engine 101 and connected to the shaft 100a by a 
shaft. 

[0005] Since the engine 1 01 is installed on the vehicle 
body with rubber vibration isolators interposed therebe- 
tween, a vibration difference occurs between the engine 

101 and the HST 100. Accordingly, to interconnect the 
two components by a shaft with the vibration difference 
absorbed, the engine drive shaft 101a is connected to 
the pump shaft 100a by universal joints 102. With the 
conventional construction, therefore, the engine 101 
needs to be disposed toward the rear so as to obtain a 
distance L between the rear end face of the HST 1 00 and 
the front end face of the engine 1 01 for arranging the two 
universal joints in series, consequently increasing the 
overall length of the vehicle. 

[0006] An example of such a conventional vehicle is 
disclosed in JP-A-09066749. Another hydrostatic trans- 
mission mechanism is described in EP0875696A, which 
is a state of the art according to Art. 54(3) EPC, disclosing 
the following features : A transmission mechanism for a 
vehicle having atravel powertransmission path for trans- 
mitting power from a drive source installed in a vehicle 
body through an HST disposed away from the drive 
source toward afirst direction longitudinally of the vehicle 
body at least to a differential gear unit for driving axles 
toward the first direction, the transmission mechanism 
comprising: 

a transmission provided between the HST and the 



differential unit, the transmission having a casing, an 
input shaft connected to a drive shaft of the drive 
source by a shaft, and a first output shaft coupled to 
the differential gear unit, the input shaft extending 
from the casing toward a second direction opposite 
to the first direction, 

the HST comprising a hydraulic pump having a pump 
shaft extending into the transmission casing, and a 
hydraulic motor being cooperative with the hydraulic 
pump and having a motor shaft extending into the 
transmission casing, the transmission comprising as 
housed in the casing a mechanical cooperating 
mechanism assembly coupling the input shaft to the 
pump shaft andcoupling the motorshaft to the output 
shaft to provide the travel powertransmission path, 
the mechanical cooperating mechanism assembly 
comprising a first mechanical cooperating mecha- 
nism and a second mechanical mechanism, 
the first mechanical cooperating mechanism com- 
prising a fist gear supported on the input shaft non- 
rotatably relative thereto, and a second gear mesh- 
ing with the first gear and supported on the pump 
shaft nonrotatably relative thereto, and the second 
mechanical cooperating mechanism comprising a 
third gear supported on the motorshaft nonrotatably 
relative thereto, and a fourth gear meshing with the 
third gearand supported on thefirst output shaft non- 
rotatably relative thereto. 

[0007] Although it is possible to install the engine 
above the HST to shorten the overall vehicle length, this 
entailsthe need to upwardly shift the position of the driver* 
s seat and other members which are located above the 
engine, leading to impaired stability of the vehicle during 
driving owing to the rise of the center of gravity of the 
vehicle. 

[0008] Especially with the work vehicle equipped with 
a work device 106 externally thereof among other vehi- 
cles, it is further desired that a transmission shaft 104 
connecting a PTO (power take-off) shaft 1 03 to the input 
shaft 1 06a of the work device 106 be disposed horizon- 
tally to the great possible extent to prevent the joints of 
the transmission shaft 104 from giving off noise and as- 
sure the joints of improved durability. 
[0009] To meet such a demand, for example JP-U No. 
56555/1993 and JP-A No. 204135/1990 disclose an ar- 
rangement wherein the PTO shaft 103 is positioned be- 
low a front axle 1 05 and caused to project from the front 
end face of the front axle case (as indicated at X in FIG. 
12) with use of powertransmission means such as pul- 
leys for use in work vehicles. The arrangement disclosed 
in these publications needs to lengthen the transmission 
shaft 1 04 (as indicated at Y in FIG. 12) if it is attempted 
to position the transmission shaft 104 closer to a hori- 
zontal while causing the PTO shaft 103, as positioned 
approximately at the same level as the engine output 
shaft 1 01 a, to project from the front end of the front axle 
case, consequently increasing the overall vehicle length. 
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Alternatively, the transmission shaft needs to be inclined 
(as indicated at Z in FIG. 12) if an attempt is made to 
shorten the overall vehicle length while causing the PTO 
shaft 103 to project from the front end of the front axle 
case at substantially the same level as the engine output 
shaft 101a, consequently impairing the durability of the 
transmission shaft. The arrangement disclosed is provid- 
ed in view of these problems. 
[0010] With the conventional construction described, 
a differential gear unit is provided between the engine 
output shaft 101a (or HST output shaft) and the PTO 
shaft., so that the power transmission between the two 
shafts must be so constructed as to clear the differential 
gear unit. This results in the drawback of making the pow- 
er transmission complex to thereby increase the vehicle 
cost and impair the maintenance work efficiency. 

DISCLOSURE OF THE INVENTION 

[001 1 ] An object of the present invention is to provide 
a transmission mechanism of simple construction for use 
in a work vehicle having an HST, the transmission mech- 
anism serving to shorten the overall length of the vehicle 
while preventing the rise of the center of gravity of the 
vehicle. 

[0012] Another object of the invention is to provide a 
transmission mechanism of simple construction for use 
in a work vehicle having an HST and equipped with a 
work device which is disposed externally of the vehicle 
body, the transmission mechanism serving to shorten 
the overall length of the vehicle while permitting a trans- 
mission shaft interconnecting a PTO shaft for driving the 
work device and an input shaft of the work device to be 
positioned close to a horizontal to the greatest possible 
extent. 

[0013] The above objects can be fulfilled by a trans- 
mission mechanism according to claim 1. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

FIG. 1 is a side elevation schematically showing a 
front embodiment of transmission mechanism of the 
invention; 

FIG. 2 is a schematic plan view of the mower tractor 
shown in FIG. 1; 

FIG. 3 is a perspective view of the transmission 
mechanism of the mower tractor shown in FIG. 1 ; 
FIG. 4 is a sectional plan view in development of the 
first embodiment of transmission mechanism of the 
invention; 

FIG. 5 is a view in section taken along the line A-A 
in FIG. 4; 

FIG. 6 is a view in section taken along the line B-B 
in FIG. 4; 

FIG. 7 is a view in section taken along the line C-C 
in FIG. 4; 



FIG. 8 is a sectional plan view in development of a 
comparative example of a transmission mechanism 
which does not form part of the invention; 
FIG. 9 is a view in section taken along the line D-D 
5 in FIG. 8; 

FIG. 10 is a view in section taken along the line E-E 
in FIG. 8; 

FIG. 1 1 is a view in section taken along the line F-F 
in FIG. 8; and 

10 FIG. 1 2 is a schematic side elevation showing a con- 
ventional front mount mower tractor. 

BEST MODE OF CARRYING OUT THE INVENTION 

15 [001 5] A preferred embodiment of transmission mech- 
anism of the present invention wilt be described below 
with reference to the accompanying drawings con- 
cerned. FIGS. 1 and 2 are a schematic side elevation 
and a schematic plan view, respectively, of a front mount 

20 mowertractorincorporatingthe transmission mechanism 
according to the embodiment. FIG. 3 is a perspective 
view of the transmission mechanism in the mower tractor. 
FIG. 4 is a plan view in section and in development of 
the transmission mechanism according to the embodi- 
es ment. FIGS. 5 and 7 are views in sections taken respec- 
tively along the line A-A, line B-B and line C-C in FIG. 4. 
[0016] Referring to FIGS. 1 and 2, the mower tractor 
1 according to the present embodiment comprises a ve- 
hicle body 2 having one side toward a first direction along 

30 the length thereof and the other side toward a second ' 
direction opposite to the first direction, a pair of opposite 
nonsteerable wheels 3, 3 and a pair of opposite steerable 
wheels 4, 4 which are arranged respectively at the first 
direction side and the second direction side of the vehicle 

35 body 2, a pair of opposite axles 5, 5' toward the first di- 
rection and a pair of opposite axles 6, 6' toward the sec- 
ond direction for supporting the wheels 3, 3 and 4, 4, 
respectively, and also supporting the vehicle body 2, and 
a front mower 14 supported by the vehicle body 2 and 

40 positioned externally of the first direction side thereof. In 
the following description of the embodiment, the first di- 
rection side and the second direction side will be referred 
to as the front side and the rear side, respectively. 
[0017] An engine 7 serving as a drive source and po- 

45 sitioned between the front wheels 3 and the rear wheels 
4 is mounted on the vehicle body 2, with rubber vibration 
isolators (not shown) provided therebetween. Also 
mounted on the vehicle body 2 are an HST 8 for receiving 
the output of the engine to effect speed changes, a center 

50 section 9 formed with an oil channel for the HST 8, and 
a mechanical transmission 10 for receiving an output 
from the HST 8, these components being arranged for- 
ward in this order as positioned to the front of the engine 
7. Further disposed in front of the transmission 10 is a 

55 differential gear unit 1 1 (see FIG. 2) for receiving an out- 
put from the transmission 10 and delivering the power to 
the pair of front axles 5, 5\ Thus, the differential gear unit 
11 , transmission 10, HST 8 and engine 7 are arranged 
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in this order from the front side of the vehicle body rear- 
ward, as positioned in the approximate midportion of the 
width of the vehicle body. 

[0018] As shown in FIG. 2, the transmission 1 0 has a 
main portion 1 0a facing the differential gear unit 1 1 , and 
an extension 10b extending from the main portion 10a 
toward one side of the vehicle body widthwise thereof. 
Projecting forward from the front side of the extension 
10b is a PTO shaft 21 for driving the mower. The PTO 
shaft 21 is coupled to a mower input shaft 24 by universal 
joints 22, 22' and a transmission shaft 23. Projecting rear- 
ward from the rear side of the extension 10b is an output 
shaft 81 for driving the rear wheels as seen in FIGS. 3, 
4 and 7. 

[001 9] A description will now be given of the transmis- 
sion mechanism included in the mower tractor thus con- 
structed for transmitting power from the engine 7 to the 
HST 8. As shown in FIGS. 1 and 2, the engine 7 has a 
drive shaft, i.e., an engine output shaft 41, projecting 
therefrom forward horizontally and having a front end 
connected to a transmission shaft 43 by a universal joint 
42. 

[0020] With reference to FIGS. 3 and 4, the transmis- 
sion 10 comprises a casing 51 having a front casing mem- 
ber 51 a and a rear casing member 51 b, and a transmis- 
sion input shaft 52 having a front end supported by a 
bearing on the front casing member 51 a and a rear end 
projecting rearward from the rear casing member 51b. 
The input shaft 52 has approximately the same axis as 
the engine output shaft 41 and a rear end connected to 
the transmission shaft 43 (see FIGS. 1 and 2) by a uni- 
versal joint 42'. Inside the casing 51 , a first gear 53 and 
a fifth gear 54 are mounted on the input shaft 52 nonro- 
tatably relative thereto. 

[0021] The HST 8 has a hydraulic pump 71 and a hy- 
draulic motor 72, such that the rotation of a pump shaft 

73 can be delivered, as subjected to a desired speed 
change, to a motor shaft 74 . The pump shaft 73 and the 
motor shaft 74 extend in parallel to each other longitudi- 
nally of the vehicle body and are preferably so arranged 
that a plane through the axes of the two shafts will be 
approximately horizontal as seen in FIG. 4. This arrange- 
ment serves to reduce the height of the HST B, thereby 
lowering the position of the seat and other members to 
be installed on the vehicle body above the HST 8 to po- 
sition the center of gravity of the vehicle at a lower level. 
As seen in FIG. 4, the pump shaft 73 and the motor shaft 

74 have front end portions projecting forward from the 
HST 8 into the transmission casing 51 through the center 
section 9. 

[0022] A second gear 55 is supported on the portion 
of the pump shaft 73 inside the casing 51 nonrotatably 
relative to the shaft 73. The gear 55 is in mesh with the 
first gear 53 on the input shaft 52. Thus according to the 
present embodiment, the input shaft 52, the first gear 53 
nonrotatably supported on the input shaft 52 and the sec- 
ond gear 55 nonrotatably supported on the pump shaft 
73 and meshing with the gear 53 provide a first mechan- 



ical cooperating mechanism for transmitting the engine 
output, as delivered via the universal joints 42, 42' and 
the transmission shaft 43, therethrough to the HST 8. 
[0023] According to the present embodiment, the en- 

5 gine output shaft 41 is coupled to the transmission input 
shaft 52 which is positioned forwardly of the HST 8, and 
the input shaft 52 is coupled to the forwardly projecting 
HST pump shaft 73 by the first and second gears 53, 55 
to input the power of the engine 7 to the HST 8 from the 

io front. This results in the following advantage. 

[0024] In the conventional construction wherein the 
pump shaft projects rearward and is connected to the 
engine output shaft by universal joints and a transmission 
shaft, two universal joints need to be arranged between 

15 the rear wall of the HST and the front wall of the engine 
since the engine is mounted with use of rubber vibration 
isolators, hence the necessity of disposing the engine as 
rearward ly spaced apart from the HST by a predeter- 
mined distance. The conventional construction therefore 

20 has the drawback of increasing the overall length of the 
vehicle itself. 

[0025] According to the present embodiment, on the 
other hand, the power is transmitted from the engine 7 
to the HST 8 at the front side thereof, i.e., by way of the 

25 first cooperating mechanism in the transmission 10 po- 
sitioned to the front of the HST, so that despite the use 
of two universal joints, the engine 7 can be positioned 
close to the HST 8, whereby the overall length of the 
vehicle can be shortened. 

30 [0026] Next, the transmission mechanism for transmit- 
ting power from the HST 8 to the differential gear unit 1 1 
will be described. As previously stated, the motor shaft 
74 has its front end portion projected forward into the 
transmission casing 51 . An intermediate shaft 56 is sup- 

35 ported by the casing 51 coaxially with the motor shaft 74 
and formed with a center bore 56a extending from its rear 
end axially thereof. The front end portion of the motor 
shaft 74 extends into the center bore 56a of the interme- 
diate shaft 56, is splined to the shaft 56 and is not rotat- 

40 able about the axis relative thereto. The intermediate 
shaft 56 thus splined to the motor shaft 74 forms a portion 
of the shaft 74. 

[0027] The intermediate shaft 56 partly forming the mo- 
tor shaft 74 has a third gear 57 mounted thereon nonro- 

<5 tatably relative thereto. The gear 57 is in mesh with a 
fourth gear 59 supported on a first output shaft 58 of the 
transmission 10 at the approximate axial midportion of 
the shaft 58 nonrotatably relative thereto. As shown in 
FIGS. 4 and 6, the first output shaft 58 has a forward 

50 portion rotatabty supported by the front casing member 
51 a, and a rear end extending into a center bore 55a 
formed in a second gear 55 on the pump shaft 73 and 
supported by the gear rotatably relative thereto. The out- 
put shaft 58 has a front end projecting forward from the 

55 casing 51 into front axle cases 13, 13'. An output gear 
67 is mounted on the projecting portion of the output shaft 
58. The output gear 67 is in mesh with an input gear 12 
of the differential gear unit 11. The front axle cases 13, 
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13' covering the respective front axles 5, 5' projecting 
rightward and leftward from the gear unit 1 1 have housed 
therein disk brake devices 15, 15' for braking the front 
axles 5, 5', respectively. Indicated at 15a, 15a' in FIG. 3 
are operating arms for the devices. These arms are con- 
nected to respective right and left brake pedals (not 
shown) provided on the vehicle. 
[0028] According to the present embodiment, the fore- 
going components of the transmission 10, i.e., the inter- 
mediate shaft 56 joined to the motor shaft 74 nonrotatably 
relative thereto about the axis, the third gear 57 nonro- 
tatably supported by the intermediate shaft 56, the fourth 
gear 59 meshing with the gear 57, the first output shaft 
58 nonrotatably supporting the gear 59 thereon, and the 
output gear 67 mounted on the front end of the output 
shaft 58 provide a second mechanical cooperating mech- 
anism for transmitting power from the motor shaft 74 to 
the differential gear unit 1 1 . 

[0029] Further with reference to FIGS. 4 and 6, the first 
output shaft 58 is provided, at a portion thereof rearward 
from a third gear 57, with an annular coupling member 
60 supported on the shaft 58 nonrotatably relative thereto 
and slidable axially thereof. The coupling member 60 has 
an engaging portion 60a formed on the rear end face 
thereof (opposed to the second gear 55 on the pump 
shaft 73), and an annular ridge 60b projecting radially 
outward from its outer periphery. A shifter 61 (see FIGS. 
4 and 6) is engaged at one end thereof with the annular 
ridge 60b of the coupling member 60. The other end (not 
shown) of the shifter 61 extends outward from the trans- 
mission casing 51 . The coupling member 60 is slidable 
on the first output shaft 58 by moving the other end of 
the shifter 61 . The second gear 55 on the pump shaft 73 
has an engaging portion 55b formed on the front end face 
thereof (opposed to the coupling member 60) and en- 
gageable with the engaging portion 60a of the coupling 
member 60. Accordingly, the coupling member 60 can 
be joined to and made rotatable with the gear 55 by slid- 
ingly moving the coupling member 60 with the shifter 61 
and bringing the engaging portion 60a of the coupling 
member into engagement with the engaging portion 55b 
of the gear 55. 

[0030] Thus, the coupling member 60 is provided on 
the first output shaft 58 so as to be rotatable with the 
second gear 55 on the pump shaft 73, with the first output 
shaft 58 made to have approximately the same axis as 
the pump shaft 73, with the result that even if the HST 8 
malfunctions, power can be transmitted from the engine 
7 to the front axles 5, 5'. In the event of the HST 8 mal- 
functioning, consequently blocking the power transmis- 
sion path for travel and rendering the vehicle unable to 
travel, an emergency power transmission path for travel 
is made available which comprises the transmission input 
shaft 52, first gear 53, second gear 55, coupling member 
60 and transmission first output shaft 58, by operating 
the shifter 61 and joining the coupling member 60 to the 
second gear 55. Accordingly, even if the HST 8 should 
develop trouble, the mower tractor of the present embod- 



iment need not be transported to a repair factory by man 
power or tow vehicle but can be driven using the emer- 
gency power transmission path for travel. 
[0031 ] - Next, a description will be given of power trans- 

5 mission from the transmission input shaft 52 to the PTO 
shaft 21. With reference to FIG. 7, the PTO shaft 21 is 
supported along the length of the vehicle body by the 
front casing member 51a and the rear casing member 
51 b so that the shaft front end projects forward from the 

10 transmission extension 1 0b (see FIG. 2). A sixth gear 63 
is supported by a clutch member 62 on the PTO shaft 
21. The gear 63 is in mesh with the fifth gear 54 on the 
transmission input shaft 52 via an idle gear 65 on an idle 
shaft 64 (see FIG. 4). Thus, the fifth gear 54 on the input 

15 shaft 52, idle gear 65 in mesh with the gear 54, idle shaft 
64 supporting the idle gear 65, sixth gear 63 meshing 
with the idle gear 65 and clutch member 62 provide a 
PTO cooperating mechanism for transmitting power from 
the input shaft 52 to the PTO shaft 21 . 

20 [0032] With the present embodiment, a brake member 
66 operatively connected to the clutch member 62 is pro- 
vided on the rear end of the PTO shaft 21 as seen in 
FIGS. 4 and 7. The brake is released when the clutch is 
engaged, while the brake is conversely actuated when 

25 the clutch is disengaged. The brake member 66 thus pro- 
vided makes it possible to stop the rotation of the mower 
against the force of inertia simultaneously when the drive 
force to be delivered to the mower is blocked. 
[0033] With the present embodiment, the PTO shaft 

30 21 is caused to project from the transmission extension 
1 0b as described above. This results in the following ad- 
vantage. When the PTO shaft as positioned above the 
front axle is projected forward from the front axle case, 
with the front end of the front mower at the same distance 

35 from the PTO shaft as in the present embodiment, the 
transmission shaft interconnecting the PTO shaft and the 
mower input shaft has an increased inclination (as indi- 
cated at Z in FIG. 12). The increased inclination of the 
transmission shaft impairs the durability of the transmis- 
sion shaft and increases the noise to be produced when 
the mower is raised or lowered. On the other hand, an 
attempt to cause the PTO shaft to project forward from 
the front axle case at a position lower than the front axle 
(as indicated at X in FIG. 12) decreases the inclination 

45 of the transmission shaft but requires a complex PTO 
cooperating mechanism for dividedly delivering power 
from the travel power transmission path and transmitting 
the power to the PTO shaft, entailing an increased cost 
and an impaired maintenance efficiency. 

50 [0034] With the present invention, on the other hand, 
the transmission 10 positioned to the rear of the front 
axles 5, 5' has the extension 10b extending toward one 
side widthwise of the vehicle from the main portion 1 0a 
facing the differential gear unit 1 1 , and the PTO shaft 21 

55 is caused to project from and supported by the extension 
1 0b. The PTO cooperating mechanism for deriving power 
from the travel power transmission path and transmitting 
the power to the PTO shaft 10 can then be provided by 
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a simple construction as incorporated in the transmission 
1 0, while the inclination of the transmission shaft 23 can 
be diminished by positioning the PTO shaft 21 to the rear 
of the front axles 5, 5'. As a result, the mower tractor 
wherein the front mower 1 4 is installed at a reduced dis- 
tance from the front axles 5, 5' is made available at a 
lower cost without entailing the drawback of impaired du- 
rability or increased noise due to the inclination of the 
transmission shaft 23. 

[0035] The transmission mechanism for the rear 
wheels 4, 4' will be described next. With reference to 
FIGS. 4 and 7, the transmission extension 10b has the 
aforementioned rear wheel driving output shaft 81 pro- 
jecting from a lower portion of the rear end thereof. The 
output shaft 81 is supported by the front and rear casing 
members 51a, 51b so as to extend longitudinally of the 
vehicle body. The output shaft 81 has a seventh gear 82 
supported thereon nonrotatably within the casing 51 . A 
clutch 83 is interposed between the output shaft 81 and 
the seventh gear 82. The gear 82 is in mesh with the third 
gear 57 supported on the intermediate shaft 56 of the 
transmission nonrotatably relative thereto. Thus, the mo- 
tor shaft 74, third gear 57 nonrotatably supported by the 
motor shaft 74, seventh gear 82 meshing with the gear 
57, rear wheel driving second output shaft 81 supporting 
the gear 82 and clutch 83 provided between the output 
shaft 81 and the seventh gear 82 provide a third mechan- 
ical cooperating mechanism for power transmission to 
the rear wheels 4, 4'. As seen in FIG. 1 , the rear end of 
the second output shaft 81 is connected by a universal 
joint to a propeller shaft 45 disposed below the engine 
7. The propeller shaft 45 is connected to an input shaft 
46 of a rear axle case 47 by a universal joint to transmit 
power to the rear axles 6. 

[0036] With the present embodiment, the clutch 83 is 
interposed between the second output shaft 81 and the 
seventh gear 82 so as to transmit the drive force to the 
rear wheels 4, 4* only when the rear wheels 4, 4' are 
subjected to a load in excess of a predetermined value 
due, for example, to a skid of the front wheels 3, 3' and 
to thereby prevent the terrain from becoming rough owing 
to a skid of the rear wheels 4, 4'. If the four wheels are 
driven at all times, the steerable wheels, i.e., the rear 
wheels 4, 4', will skid to rough the terrain owing to the 
difference in turning radius between the front wheel and 
the rear wheel during turns of the vehicle. In contrast, the 
clutch 83 provided obviates this drawback, enabling the 
rear wheels to drive the vehicle in the event of the front 
wheels skidding. 

[0037] In a front mount mower tractor thus embodying 
the present invention and comprising front axles 5, 5', 
transmission 1 0, HST 8 and engine 7 which are arranged 
from the front of the vehicle body rearward in the order 
mentioned, power transmission from the engine 7 to the 
HST 8 is effected from the front of the HST 8 through a 
mechanical first cooperating mechanism provided in the 
transmission 10 as described above, so that the engine 
7 can be positioned closer to the HST 8, consequently 



shortening the overall length of the vehicle. 
[0038] The transmission 1 0 includes an extension 1 0b 
extending toward one side widthwise of the vehicle body 
and having a PTO shaft 21 projecting from the front side 
5 of the extension. This also serves to shorten the overall 
length of the vehicle while permitting a transmission shaft 

23 connecting the PTO shaft 21 to a mower input shaft 

24 to be positioned close to a horizontal, consequently 
making it possible to provide a mower tractor of simple 

10 construction at a reduced cost. 

[0039] A comparative example of a transmission 
mechanism which does not form part of the invention will 
be described below with reference to the accompanying 
drawings concerned. FIG. 8 is a plan view in section and 

15 development showing the transmission mechanism ac- 
cording to the comparative examples. FIGS. 9 to 1 1 are 
views in sections taken respectively along the line D-D, 
line E-E and line F-F in FIG. 8. Like the foregoing em- 
bodiment of the invention, the comparative example will 

20 be described with reference to a front mount mower trac- 
tor which is equipped with a mower as positioned out- 
wardly of the front side of the vehicle body and in which 
a differential gear unit 1 1 for driving front axles 5, HST 
8' and drive source (not shown) are arranged from the 

25 front rearward in the order mentioned. Throughout the 
drawings like parts are designated by like reference nu- 
merals and will not be described repeatedly. 
[0040] Referring to FIGS. 8 to 1 1 , a transmission 1 0' 
is provided between the differential gear unit 1 1 and the 

30 HST 8'. The transmission 1 0' has a casing 51 '. The casing 
5V comprises a main portion 51a' located in approxi- 
mately the same position as the differential gear unit 1 1 
with respect to the widthwise direction of the vehicle body 
and housing the gear unit 1 1 , and an extension 51 b' ex- 

35 tending from the main portion 51a' toward one side width- 
wise of the vehicle body so as to be clear of the unit 1 1 
and separable from the main portion 51 a'. The transmis- 
sion 1 0' further has a first output shaft 58* coupled to the 
gear unit 11. 

40 [0041 ] The HST 8' comprises a hydraulic pump 71 ' in- 
cluding a pump shaft 73' which has a rear end portion 
extending rearward from an HST casing 8a' and connect- 
ed to an engine output shaft 41 (see FIG. 1) by a shaft, 
and a hydraulic motor 72 cooperative with the hydraulic 

45 pump 71 ' and including a motor shaft 74 which has a 
front end portion extending into the main portion 51a' of 
the transmission casing. The pump shaft 73' has a front 
end portion extending into the main portion 51a' of the 
transmission casing and serves also as a transmission 

so input shaft 52' for inputting the power from the engine 7 
to the transmission 1 0'. 

[0042] The transmission casing extension 51 b' is pro- 
vided with a PTO shaft 21 having a front end portion 
extending forward. The PTO shaft 21 is coupled to the 
55 transmission input shaft 52' by a PTO cooperating mech- 
anism comprising gears and housed in the transmission 
casing 51 . 

[0043] The front end portion of the motor shaft 74 is 
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coupled to an input gear 12 of the differential gear unit 
1 1 by a travel cooperating mechanism comprising gears 
and housed in the transmission casing main portion 51 a'. 
[0044] As shown in FIGS. 9 to 1 1 , a rear wheel driving 
unit 90 is attached to the rear wall lower portion of the 
transmission casing main portion 51a'. The unit 90 has 
a casing 91 , a rear wheel driving second output shaft 81 
projecting from the casing 91 to extend rearward at its 
rear end portion, and a clutch 83. The second output 
shaft 81 is coupled to the input gear 1 2 of the differential 
gear unit 1 1 by a rear wheel driving cooperating mech- 
anism comprising gears and housed in the casing 91 . 
[0045] The transmission mechanism thus constructed 
has the advantage of shortening the overall length of the 
vehicle while permitting a transmission shaft 23 connect- 
ing the PTO shaft 21 to the input shaft of the mower 14 
to be positioned close to a horizontal like the embodiment 
of the invention described previously. The transmission 
mechanism further has the following advantage. 
[0046] The transmission casing extension 51 b' for sup- 
porting the PTO shaft 21 is made removable from the 
main portion 51a'. This permits use of parts for vehicles 
which need not have the PTO shaft 21 and for the present 
vehicle in common. The transmission having the main 
portion 51a' only is prepared as a common component, 
and when there arises a need to take off power for the 
work vehicle, a PTO unit having the extension 51b', PTO 
cooperating mechanism, clutch member 62 and brake 
member 66 can be additionally attached to the common 
component. Use of common parts also readily permits 
alterations in the specifications of the vehicle, as when 
the PTO shaft 21 is to be projected rearward. 
[0047] Further according to the comparative example 
not forming part of the invention, the rear wheel driving 
unit 90 can be additionally attached to the transmission 
casing main portion 51 a', so that common parts are also 
usable for the main portion. 

[0046] Further according to the comparative example 
not forming part of the invention, the differential gear unit 
1 1 is adapted to be housed in the transmission main por- 
tion 51a' . For example due to a reduction in material 
cost, this renders the comparative example less costly 
than the embodiment of the invention wherein the gear 
unit has a separate casing. 

[0049] Although the invention has been described pre- 
viously with reference to a front mount mower tractor as 
an embodiment, the invention is not limited to vehicles 
of this type but is applicable to various work vehicles 
which are provided with a work device externally of the 
front or rear side of the vehicle body. 
[0050] The cooperating mechanisms of the foregoing 
embodiment comprises gears, whereas the invention is 
not limited to mechanisms of this type; various mechan- 
ical cooperating mechanisms are usable which include, 
for examples, chains. 

[0051] According to the embodiment described, the 
differential gear unit 1 1 , main portion of the transmission 
1 0, HST 8 and engine 7 are arranged in the approximate 



midportion of width of the vehicle body in view of the 
balance of the vehicle, but the invention is not limited to 
this arrangement Insofar as these components are ar- 
ranged in this order longitudinally of the vehicle body, the 

5 components can be arranged at different positions with 
respect to the widthwise direction of the vehicle body. 
[0052] The vehicle comprising the transmission mech- 
anism of the invention has a differential gear unit, an HST 
and a drive source which are arranged in the vehicle body 

io from one side thereof closer to a first direction along the 
length thereof toward the other side in a second direction 
opposite to the first direction. A transmission is provided 
between the differential gear unit and the HST to transmit 
the power of the drive source through the transmission 

15 to the HST from the first direction. The power source can 
therefore be positioned close to the HST to shorten the 
overall length of the vehicle. 

[0053] When the drive shaft of the drive source and 
the input shaft of the transmission are arranged on the 

20 same axis, the distance between the drive source and 
the HST can be further shortened. 
[0054] When the pump shaft of the HST and the motor 
shaft thereof are arranged in approximately the same 
horizontal plane, the HST can be diminished in height, 

25 whereby the center of gravity of the vehicle can be low- 
ered. 

[0055] When the transmission output shaft and the 
HST pump shaft are arranged approximately on the same 
axis and butted against each other, and further when a 
30 coupling member which can be joined to and is rotatable 
with the pump shaft is mounted on the output shaft slid- 
ably axially thereof, a power transmission path for use in 
travel in an emergency can be provided even if the HST 
malfunctions. 

35 [0056] The present invention further provides a trans- 
mission mechanism for use in a work vehicle having a 
travel power transmission path for transmitting power 
from a drive source to a differential gear unit for driving 
axles toward a first direction by way of an HST, and a 

40 PTO power transmission path for dividedly transmitting 
power from the travel power transmission path to a PTO 
shaft for driving a work device, the transmission mecha- 
nism comprising a transmission provided between the 
differential gear unit and the HST and having a main por- 

45 tion facing the differential gear unit and an extension ex- 
tending from the main portion toward one side of the ve- 
hicle body widthwise thereof, the transmission extension 
being provided with the PTO shaft, the transmission in- 
cluding a travel cooperating mechanism and a PTO co- 

50 operating mechanism providing the travel power trans- 
mission path and the PTO power transmission path re- 
spectively. Accordingly the PTO shaft can be positioned 
toward a second direction. This renders the transmission 
mechanism simple in construction, shortening the overall 

55 length of the vehicle while permitting a transmission shaft 
connecting the PTO shaft to the input shaft of the work 
device to be positioned close to a horizontal. 
[0057] The extension can be made removable from 
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the main portion. When there arises a need to derive a 
drive force for the work device, the extension is then at- 
tached to the transmission main portion which is pre- 
pared as a common component. This results in facilitated 
stock management of parts and ensures ease of altera- s 
tions of the specifications after the shipment of vehicles. 
[0058] When the transmission main portion is adapted 
to accommodate therein the differential gear unit, there 
is no need to provide a separate casing for the gear unit. 
This entails a lower cost, for example, due to a reduction io 
in material cost. 

[0059] The present invention is not limited to the fore- 
going embodiment but can be modified variously within 
the scope defined in the appended claims. 



Claims 

1. A transmission mechanism for a vehicle having a 
travel power transmission path for transmitting pow- 20 
erfrom a drive source (7) installed in a vehicle body 
(2) through an HST (8) disposed away from the drive 
source toward a first direction longitudinally of the 2. 
vehicle body at least to a differential gear unit (11) 
for driving axles (5, 5') toward the first direction, the 25 
transmission mechanism comprising: 

3. 

a transmission (10) provided between the HST 
and the differential unit, the transmission having 
a casing (51), an input shaft (52) connected to 30 
a drive shaft (41) of the drive source by a shaft, 
and a first output shaft (58) coupled to the dif- 4. 
ferential gear unit, the input shaft extending from 
the casing toward a second direction opposite 
to the first direction, 35 
the HST comprising a hydraulic pump (71) hav- 
ing a pump shaft (73) extending into the trans- 
mission casing, and a hydraulic motor (72) being 
cooperative with the hydraulic pump and having 
a motor shaft (74) extending into the transmis- w 
sion casing, 

the transmission comprising as housed in the 
casing (51) a mechanical cooperating mecha- 
nism assembly coupling the input shaft (52) to 
the pump shaft (73) and coupling the motor shaft <5 
(74) to the output shaft (58) to provide the travel 
power transmission path, 
the mechanical cooperating mechanism assem- 
bly comprising a first mechanical cooperating 
mechanism and a second mechanical mecha- so 5. 
nism, 

the first mechanical cooperating mechanism 
comprising a fist gear (53) supported on the in- 
put shaft (52) nonrotatably relative thereto, and 
a second gear (55) meshing with the first gear 55 
(53) and supported on the pump shaft (73) non- 
rotatably relative thereto, and 
the second mechanical cooperating mechanism 



comprising a third gear (57) supported on the 
motor shaft (74) nonrotatably relative thereto, 
and a fourth gear (59) meshing with the third 
gear (57) and supported on the first output shaft 
(58) nonrotatably relative thereto, whereby 
the pump shaft (73) and the first outputs shaft 
(58) are arranged approximately on the same 
axis and butted against each other, 
the transmission casing (51) has a main central 
portion (1 Oa) facing the differential gear unit and 
an extension (1 Ob) extending from the main cen- 
tral portion toward one side of the vehicle width- 
wise thereof, and 

the transmission has a second output shaft (81) 
extending from the casing extension toward the 
second direction for driving axles toward the 
second direction, the transmission further com- 
prising a third mechanical cooperating mecha- 
nism (54,82,82,83) housed in the casing (51) 
and coupling the motor shaft (74) to the second 
output shaft (81). 

A transmission mechanism for a vehicle according 
to claim 1 , wherein the drive shaft and the input shaft 
are arranged approximately on the same axis. 

A transmission mechanism for a vehicle according 
to claim 1, wherein the pump shaft and the motor 
shaft are arranged in approximately the same hori- 
zontal plane. 

A transmission mechanism for a vehicle according 
to claim 1, wherein: 

the second gear has an engaging portion on an 
end face thereof facing toward the first direction, 
the first output shaft has an annular coupling 
member (60) supported thereon nonrotatably 
relative thereto and slidable axially thereof be- 
tween the fourth gear (59) and the second gear 
(55), the coupling (60) member having an en- 
gaging portion (60a) corresponding to the en- 
gaging portion (55b) of the second gear and 
formed on an end face thereof facing toward the 
second direction, and 

the coupling member (60) is slidable into en- 
gagement with the second gear and thereby 
made rotatable with the second gear. 

A transmission mechanism for a vehicle according 
to claim 1, wherein: 

the vehicle is a work vehicle equipped with a 
work device positioned toward the first direction 
externally thereof, and a PTO power transmis- 
sion path for dividedly transmitting power from 
the travel power transmission path to a PTO 
shaft (21) for driving the work device, 
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the casing has a main portion (10a) facing the 
differential gear unit and an extension (10b) ex- 
tending from the main portion toward one side 
of the vehicle widthwise thereof, and 
the PTO shaft (21 ) projecting from the transmis- 
sion extension (10b) toward the first direction 
and positioned outwardly of the differential gear 
unit (1 1) toward one side of the vehicle width- 
wise thereof, the transmission casing (51) hav- 
ing housed therein a travel cooperating mecha- 
nism and a PTO cooperating mechanism pro- 
viding the travel power transmission path and 
the PTO power transmission path respectively. 

6. A transmission mechanism according to claim 5, 
wherein the differential gear unit (1 1) is accommo- 
dated in the transmission casing main portion (1 Oa). 

7. A transmission mechanism according to claim 5, 
wherein, the transmission casing extension (1 Ob) is 
removably attached to the main portion (10a). 

8. A transmission mechanism according to claim 5, 
wherein: 

the transmission input shaft (52) projects from 
the transmission casing toward the second di- 
rection and is connected to the drive source (7) 
by a shaft, 

the HST (8) comprising a casing (8a), a hydraulic 
pump (71) having a pump shaft (73), the pump 
shaft having an end portion extending toward 
the first direction into the transmission, and a 
hydraulic motor (72) cooperative with the hy- 
draulic pump (71 ) and having a motor shaft (74), 
the motor shaft (74) having an end portion ex- 
tending toward the first direction into the trans- 
mission, and 

the travel cooperating mechanism having a gear 
train (53, 55) coupling the transmission input 
shaft (52) to the end portion of the pump shaft 
(74) and a gear train (57, 59) coupling the end 
portion of the motor shaft (74) to the differential 
gear unit (1 1 ), the PTO cooperating mechanism 
being ageartrain (54, 65, 63) coupling the trans- 
mission input shaft (52) to the PTO shaft (21). 



Patents nsp ruche 

1 . Antriebsmechanismus f Qr ein Fahrzeug, welches ei- 
nen Fahiieistungsgetriebepfad bzw. -ubertragungs- 
pfad fur ein Ubertragen von Leistung von einer An- 
triebsquelle (7), die in einem Fahrzeugkdrper (2) in- 
stalliert ist, durch ein HST (hydrostatisches Getrie- 
be) (8), welches von der Antriebsquelle entfernt ist, 
zu ei ner ersten Richtung Ian gsdes Fahrzeugkorpers 
bzw. der Fahrzeugkarosserie wenigstens zu einer 



Differentialgetriebeeinheit (11) fur Antriebsachsen 
(5, 5') zu der ersten Richtung aufweist, wobei der 
Getriebemechanismus umfaBt: 

5 ein Getriebe (10), das zwischen dem HST und 

der Differential nhe'rt zur Verfugung gestellt ist, 
wobei das Getriebe ein Gehause (51), eine Ein- 
gangswelle bzw. Eingabewelle (52), die mit ei- 
ner Antriebswelle (41 ) der Antriebsquelle durch 

w eine Welle verbunden ist, und eine erste Aus- 

gangs- bzw. Abtriebswelle (58) aufweist, die mit 
der Differentialgetriebeeinheit gekoppelt ist, wo- 
bei sich die Eingabewelle von dem Gehause zu 
einer zweiten Richtung entgegengesetzt der er- 

15 sten Richtung erstreckt, 

wobei das HST eine Hydraulikpumpe (71), die 
eine Pumpenwelle (73) aufweist, die sich in das 
Getriebegehause erstreckt, und einen Hydrau- 
likmotor (72) umfaBt, der mit der hydraulischen 

20 bzw. Hydraulikpumpe zusammenwirkt und eine 

Motorwelle (74) aufweist, die sich in das Getrie- 
begehause erstreckt, 

wobei das Getriebe, wie es in dem Gehause (51 ) 
aufgenommen ist, eine mechanische Koopera- 

25 tionsmechanismusanordnung aufweist, die die 

Eingabewelle (52) mit der Pumpenwelle (73) 
koppelt und die Motorwelle (74) mit der Abtriebs- 
welle (58) koppelt, urn den Fahrleistungsgetrie- 
bepfad zur VerfOgung zu stellen, 

30 wobei die mechanische Kooperationsmecha- 

nismusanordnung einen ersten mechanischen 
zusammenwirkenden bzw. Kooperationsme- 
chanismus und einen zweiten mechanischen 
Mechanismus umfaBt, 

35 wobei der erste mechanische Koope ratio nsme- 

chanismus ein erstes Getriebe bzw. Ritzel bzw. 
Zahnrad (53), das auf der Eingabewelle (52) 
nichtdrehbarrelativzu dieser abgestOtzt ist, und 
ein zweites Getriebe bzw. Zahnrad bzw. Ritzel 

^0 (55) aufweist, das mit dem ersten Ritzel (53) 

kammt und auf der Pumpenwelle (73) nicht 
drehbar relativ zu dieser abgestutzt ist, und 
wobei der zweite mechanische Kooperations- 
mechanismus ein drittes Getriebe bzw. Zahnrad 

<5 bzw. Ritzel (57), das auf der Motorwelle (74) 

nicht drehbar relativ zu dieser abgestiltzt ist, und 
ein viertes Getriebe bzw. Zahnrad bzw. Ritzel 
(59) aufweist, das mit dem dritten Ritzel (57) 
kammt und auf der ersten Abtriebswelle (58) 

50 nicht drehbar relativ zu dieser abgestOtzt ist, wo- 

durch 

die Pumpenwelle (73) und die erste Abtriebs- 
welle (58) ungefahrauf derselben Achse ange- 
ordnetsind und gegeneinander abgestutzt sind, 
55 das Getriebegehause (51) einen Hauptzentral- 

abschnitt (10a), der zu der Differentialgetriebe- 
einheit schaut bzw. gerichtet ist, und eine Er- 
streckung (10b) aufweist, die sich von dem 
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Hauptzentralabschnitt zu einer Seite der Fahr- 
zeugbreite davon erstreckt, und 
das Getriebe eine zweite Abtriebswelle (81 ) auf- 
weist, die sich von der Gehauseerstreckung zu 
der zweiten Richtung erstreckt, um Achsen zu 5 
der zweiten Richtung anzutreiben, wobei das 
Getriebe welters einen dritten mechanischen 
Kooperationsmechanismus (54, 82, 82, 83) auf- 
weist, der in dem Gehause (51) aufgenommen 
ist und die Motorwelle (74) mit der zweiten Ab- 10 
triebswelle (81) koppelt. 

2. Antriebsmechanismus fflr ein Fahrzeug nach An- 
spruch 1 , wobei die Antriebswelle und die Eingabe- 
welle ungefahr auf derselben Achse angeordnet 15 
sind. 

3. Antriebsmechanismus fur ein Fahrzeug nach An- 
spruch 1 , wobei die Pumpenwelle und die Motorwel- 
le ungefahr auf derselben horizontalen Ebene ange- 20 
ordnet sind. 

4. Antriebsmechanismus fur ein Fahrzeug nach An- 
spruch 1 , wobei: 

25 

das zweite Ritzel einen eingreifenden bzw. Ein- 
griffsabschnitt auf einer Endseite bzw. -flache 
davon aufweist, die zu der ersten Richtung 
schaut, 

die erste Abtriebswelle ein ringf6rmiges Kopp- 30 
lungsglied (60) aufweist, das da ran nicht dreh- 
bar relativ dazu abgestutzt ist und daran axial 
zwischen dem vierten Ritzel (59) und dem zwei- 
ten Ritzel (55) gleitbar ist, wobei das Kopplungs- 
glied (60) einen Eingriffsabschnitt (60a) auf- 35 
weist, der dem Eingriffsabschnitt (55b) des 
zweiten Ritzels entspricht und auf einer Endsei- 
te davon angeordnet ist, die zu der zweiten Rich- 
tung schaut, und 

das Kopplungsglied (60) in Eingriff mit dem w 
zweiten Ritzel gleitbar ist und dadurch mit dem 
zweiten Ritzel drehbar gemacht ist. 

5. Antriebsmechanismus fur ein Fahrzeug nach An- 
spruch 1 , wobei: & 

das Fahrzeug ein Arbeitsfahrzeug ist, das mit 
einer Arbeitsvorrichtung, die zu der ersten Rich- 
tung extern davon positioniert ist, und einem 
PTO (Zapfwellenantrieb-) LeistungsObertra- so 
gungspfad fQr ein unterteiltes Ubertragen von 
Leistung von dem Fahrieistungsubertragungs- 
pfad zu einer PTO Welle (21 ) zum Antreiben von 
der Arbeitsvorrichtung ausgestattet ist, 
das Gehause einen Hauptabschnitt (10a), der 55 
zu der Differentialgetriebeeinheit gerichtet ist, 
und eine Erstreckung (10b) aufweist, die sich 
von dem Hauptabschnitt zu einer Seite des 



Fahrzeugs in Breitenrichtung davon erstreckt, 
und 

die PTO Welle (21 ) von der Getriebe- bzw. An- 
triebserstreckung (10b) zu der ersten Richtung 
vorragt und auGerhalb der Differentialgetriebe- 
ein heit (1 1 ) zu einer Seite des Fahrzeugs in Brei- 
tenrichtung davon positioniert ist, wobei das An- 
triebsgehause (51 ) darin einen Fahrkooperati- 
onsmechanismus und einen PTO Kooperati- 
onsmechanismus aufweist, die den Fahrlei- 
stungsObertragungs- bzw. -getriebepfad bzw. 
den PTO Leistungsantriebs- bzw. -getriebepfad 
zur Verfugung stellen. 

6. Antriebsmechanismus nach Anspruch 5, wobei die 
Differentialgetriebeeinheit (11) in dem Getriebe- 
bzw. Antriebsgehause-Hauptabschnitt (10a) aufge- 
nommen ist. 

7. Antriebsmechanismus nach Anspruch 5, wobei die 
Antriebsgehauseerstreckung (10b) entfernbar an 
dem Hauptabschnitt (1 Oa) festgelegt ist. 

8. Antriebsmechanismus nach Anspruch 5, wobei: 

die Antriebseingabewelle (52) von dem Getrie- 
begehause zu der zweiten Richtung vorragt und 
mit der Antriebsquelle (7) durch eine Welle ver- 
bunden ist, 

das HST (8) ein Gehause (8a), eine Hydraulik- 
pumpe (71), die eine Pumpenwelle (73) auf- 
weist, wobei die Pumpenwelle einen Endab- 
schnitt aufweist, der sich zu der ersten Richtung 
in das Getriebe erstreckt, und einen Hydraulik- 
motor (72) umfaBt, der mit der Hydraulikpumpe 
(71) kooperiert bzw. zusammenwirkt und eine 
Motorwelle (74) aufweist, wobei die Motorwelle 
(74) einen Endabschnitt aufweist, der sich zu 
der ersten Richtung in das Getriebe erstreckt, 
und 

der Fahrkooperationsmechanismus einen An- 
triebs- bzw. Getriebezug (53, 55), der die Ge- 
triebe- bzw. Antriebseingabewelle (52) mit dem 
Endabschnitt der Pumpenwelle (74) koppelt 
bzw. verbindet, und einen Getriebezug (57, 59) 
aufweist, der den Endabschnitt der Motorwelle 
(74) mit der Differentialgetriebeeinheit (1 1 ) kop- 
pelt, wobei der PTO Kooperationsmechanismus 
ein Getriebezug (54, 65, 63) ist, der die Getrie- 
be- bzw. Antriebseingabewelle (52) mit der PTO 
Welle (21) koppelt. 



Revendications 

1. Mecanisme de transmission pour un vehicule qui 
presente un parcours de transmission de puissance 
motrice aux roues qui transmet la puissance d'une 
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source motrice (7) installed dans le corps (2) du ve- 
hicule par rintermediaire d'une transmission hydros- 
tatique ("hydrostatic transmission" - HST) (8) dispo- 
see hors de la source motrice dans une premiere 
direction dans le sens de la longueur du corps du 5 
vehicule au moins a une unite (11 ) a engrenages 
difference Is qui entraine les essieux (5, 5') dans la 
premiere direction, le mecanisme de transmission 
comprenant : 

10 

une transmission (1 0) prevue entre la HST et 
I'unite a engrenages differentiels, la transmis- 
sion presentant un boTtier (51 ), un arbre d'entree 
(52) relie par un arbre a I'arbre d'entraTnement 2. 
(41 ) de la source motrice et un premier arbre de 1$ 
sortie (58) accouple a I'unite a engrenages dif- 
ferentiels, I'arbre d'entree partant du boTtier 
dans une deuxieme direction opposee a la pre- 
miere direction, 3. 
la HST comprenant une pompe hydraulique (71 ) 20 
qui presente un arbre de pompe (73) qui s'etend 
dans le boTtier de transmission, et un moteur 
hydraulique (72) cooperant avec la pompe hy- 
draulique et presentant un arbre de moteur (74) 4. 
qui s'etend dans le boTtier de la transmission, 2s 
la transmission comprenant un ensemble de 
mecanismes de cooperation mecanique loge 
dans le boTtier (51), qui accouple I'arbre d'entree 
(52) a I'arbre (73) de la pompe et qui accouple 
I'arbre (74) du moteur a I'arbre de sortie (58) 30 
pour foumir le parcours de transmission de puis- 
sance motrice aux roues, 
I'ensemble de mecanismes de cooperation me- 
canique comprenant un premier mecanisme de 
cooperation mecanique et un deuxieme meca- 35 
nisme mecanique, 

le premier mecanisme de cooperation mecani- 
que comprenant un premier pignon (53) porte 
par I'arbre d'entree (52) de maniere a ne pas 
toumer par rapport a ce dernier et un deuxieme <o 
pignon (55) qui s'engrene dans le premier pi- 
gnon (53) et porte par I'arbre (73) de la pompe 
de maniere a ne pas tourner par rapport a ce 
dernier, 

le deuxieme mecanisme de cooperation m6ca- 45 5. 
nique comprenant un troisieme pignon (57) por- 
te par I'arbre (74) du moteur de maniere a ne 
pas toumer par rapport a ce dernier et un qua- 
trieme pignon (59) qui s'engrene dans le troisie- 
me pignon (57) et porte par le premier arbre de so 
sortie (58) de maniere a ne pas tourner par rap- 
port a ce dernier, au moyen de quoi 
I'arbre (73) de la pompe et le premier arbre de 
sortie (58) sont agences approximativementsur 
le meme axe et butant Tun contre I'autre, 55 
le boTtier (51) de la transmission presentant une 
partie principale centrale (10a) qui fait face a 
I'unite a engrenages differentiels et un prolon- 



gement (1 Ob) qui part de la partie principale cen- 
trale vers un cote du vehicule, dans le sens de 
la largeur de ce dernier, 
la transmission presentant un deuxieme arbre 
de sortie (81 ) qui part du prolongement du boTtier 
dans la deuxieme direction pour entraTner les 
essieux dans la deuxieme direction, la transmis- 
sion comprenant en outre un troisieme meca- 
nisme (54, 82, 83) de cooperation mecanique 
qui est loge dans le boTtier (51) et qui accouple 
I'arbre (74) du moteur au deuxieme arbre de sor- 
tie (81). 

Mecanisme de transmission d'un vehicule selon la 
revendication 1 , dans lequel I'arbre d'entraTnement 
et I'arbre d'entree sont agences approximativement 
sur le meme axe. 

Mecanisme de transmission d'un vehicule selon la 
revendication 1 , dans lequel I'arbre de la pompe et 
I'arbre du moteur sont agences approximativement 
dans le meme plan horizontal. 

Mecanisme de transmission d'un vehicule selon la 
revendication 1 , dans lequel : 

le deuxieme pignon presente une partie d'enga- 
gement situee sur son cote d'extremite qui fait 
face a la premiere direction, 
le premier arbre de sortie presentant un element 
annulaire d'accouplement (60) qu'il porte de ma- 
niere a ce qu'il ne tourne pas par rapport lui et 
qui petit co ulisser axialement sur lui entre le qua- 
trieme pignon (59) et le deuxieme pignon (55), 
I'eiement d'accouplement (60) presentant une 
partie d'engagement (60a) qui correspond a la 
partie d'engagement (55b) du deuxieme pignon 
et qui est formee sur son c6t6 d'extremite qui 
fait face a la deuxieme direction, 
I'eiement d'accouplement (60) pouvant coulis- 
ser pour engager le deuxieme pignon, ce qui 
permet de le faire toumer avec le deuxieme pi- 
gnon. 

Mecanisme de transmission d'un vehicule selon la 
revendication 1 , dans lequel: 

le vehicule est un vehicule de chantierdote d'un 
dispositrf de travail dispose a I'exterieur dans la 
premiere direction et d'un parcours de transmis- 
sion de puissance a la prise de force ("power 
take-off - PTO) qui derive une partie de la puis- 
sance du parcours de transmission de puissan- 
ce motrice aux roues a un arbre (21) de PTO 
qui entraine le dispositif de travail, 
le boTtier presentant une partie principale (1 0a) 
qui fait face a I'unite a engrenages differentiels 
et un prolongement (10b) qui part de la partie 
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principale vers un cote du vehicule dans le sens 
de sa largeur, 

I'arbre (21) de la PTO debordant du prolonge- 
ment (10b) de la transmission dans la premiere 
direction et etant dispose a i'exterieur de I'unite 5 
(1 1) a engrenages differentiels sur un cote du 
v6hicu!e dans le sens de sa largeur, le boTtier 
(51) de la transmission presentant un mecanis- 
me qui coopere avec I' entrain em ent des roues 
et qui est loge dans ce dernier, un mecanisme 10 
qui coopere avec la PTO et qui fournit respecti- 
vement leparcours de transmission de puissan- 
ce motrice aux roues et le parcours de transmis- 
sion de puissance a la PTO. 

15 

Mecanisme de transmission selon la revendication 
5, dans lequel I'unite (1 1) a engrenages differentiels 
est logee dans la partie principale (10a) du boTtier 
de la transmission. 

20 

Mecanisme de transmission selon la revendication 
5, dans lequel le prolongement (10b) du boTtier de 
la transmission est fixe de maniere liberable sur la 
partie principale (10a). 

25 

Mecanisme de transmission selon la revendication 
5, dans lequel: 

I'arbre d'entree (52) de la transmission deborde 
du boTtier de la transmission dans la deuxieme 30 
direction et est relie par un arbre a la source 
motrice (7), 

la HST (8) comprenant un boTtier (8a), une pom- 
pe hydraulique (71) qui presente un arbre de 
pompe (73), une partie d'extremite de I'arbre de 35 
la pompe s'etendant dans la transmission dans 
la premiere direction, et un moteur hydraulique 
(72) qui coopere avec la pompe hydraulique (71 ) 
et qui presente un arbre de moteur (74), une 
partie d'extremite de I'arbre (74) du moteur *o 
s'etendant dans la transmission dans la premie- 
re direction, 

le mecanisme qui coopere avec I'entrainement 
des roues presentant un train d'engrenages (53, 
55) qui accouple I'arbre d'entree (52) de la trans- 45 
mission a la partie d'extremite de I'arbre (74) de 
la pompe et un train d'engrenages (57, 59) qui 
accouple la partie d'extremite de I'arbre (74) du 
moteur a I'unite (1 1 ) a engrenages differentiels, 
le mecanisme qui coopere avec la PTO etant un 50 
train d'engrenages (54, 65, 63) qui accouple I'ar- 
bre d'entree (52) de la transmission a I'arbre (21 ) 
de la PTO. 
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